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(54) OPTICAL ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flexible optical 
element useful for optical wiring and a method for 
manufacturing the element by a simplified easy method 
at a low cost. ,.• — 

SOLUTION: The manufacturing method of the optical 
element is composed of the following processes. The « 
optical element is provided with a light emitting part on 
the core end face of a flexible high polymer optical 
waveguide sheet having a film base material clad, a core * ^ ~£ r= J" 
and a clad layer covering the core. (1) A mold is taken 
from a master disk having a projection part for an optical 
waveguide, both ends of the mold are cut off so as to 
expose a recessed part corresponding to the optical 
waveguide core of the mold and a casting mold is 

produced. (2) A flexible film base material for the clad with excellent adhesion is tightly 
adhered to the casting mold. (3) One end of the casting mold is brought into contact with 
ultraviolet ray setting resin or thermosetting resin to be the core and it is made to advance into 
the recessed part of the casting mold by capillarity. (4) The ultraviolet ray setting resin or the 
thermosetting resin which is made to advance is set and the casting mold is peeled off from 
the film base material for the clad. (5) The clad layer is formed on a core formation surface, 
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the flexible high polymer optical waveguide sheet is produced and then a light receiving part is 
attached to the core end face. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

An optical element which formed a light-emitting part in the core end face of a flexible polymer 
light guide sheet which has the cladding layer formed so that a core and a core which consist 
of a hardened material of ultraviolet curing nature resin provided on a clad and a clad which 
consist of a flexible film substrate, or thermosetting resin might be covered. 
[Claim 2] 

The optical element according to claim 1 , wherein said light-emitting part is a surface light laser 

array. 

[Claim 3] 

The optical element according to claim 2, wherein array gaps of said surface light laser array 
are 20 micrometers - 2 mm. 
[Claim 4] 

The optical element according to claim 1 , wherein a light sensing portion is further provided in 
other core end faces in said flexible polymer light guide sheet. 
[Claim 5] 

The optical element according to claim 4, wherein said light sensing portion is an optical diode 

array. 

[Claim 6] 

1) A process of exfoliating after forming a layer of a resin material for mold formation in original 
recording in which heights for optical waveguides were formed, taking a mold, cutting both 
ends of a mold so that a crevice corresponding to heights for optical waveguides subsequently 
to said mold formed may be exposed, and producing a mold, 

2) A process to which adhesion with this mold makes said mold stick a good flexible film 
substrate for dads, 
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3) A process which contacts an end of a mold to which a flexible film substrate for dads was 
stuck to ultraviolet curing nature resin or thermosetting resin used as a core, and makes this 
ultraviolet curing nature resin or thermosetting resin advance into a crevice of said mold 
according to capillarity, 

4) A process of stiffening ultraviolet curing nature resin or thermosetting resin made advancing, 
and exfoliating a mold from a flexible film substrate for dads, 

5) A process of forming a cladding layer on a flexible film substrate for dads with which a core 
was formed, 

A manufacturing method of an optical element which attaches a light sensing portion to the 
core end face in this sheet after producing a flexible polymer light guide sheet by a ****** 
process. 
[Claim 7] 

A manufacturing method of the optical element according to claim 6 by a thing to which 
formation of said cladding layer applied ultraviolet curing nature resin or thermosetting resin 
and to do for postcure. 
[Claim 8] 

A manufacturing method of the optical element according to claim 6 by formation of said 
cladding layer pasting a film for dads together to this film with adhesives with a near refractive 
index. 
[Claim 9] 

A manufacturing method of the optical element according to claim 6, wherein a layer of said 
resin material for mold formation is a layer which hardened hardenability silicone resin. 
[Claim 10] 

A manufacturing method of the optical element according to claim 6, wherein surface energy of 
said mold is 10 dyn/cm - 30 dyn/cm. 
[Claim 11] 

A manufacturing method of the optical element according to claim 6, wherein share (Share) 
rubber hardness of said mold is 15-80. 
[Claim 12] 

A manufacturing method of the optical element according to claim 6, wherein surface 
roughness of said mold is 0.5 micrometer or less. 
[Claim 13] 

A manufacturing method of the optical element according to claim 6 with which the light 
transmittance state of said mold is characterized by being not less than 80% in 350 nm - a 
700-nm field. 
[Claim 14] 

A manufacturing method of the optical element according to claim 6, wherein thickness of said 
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mold is 0.1 mm - 50 mm. 
[Claim 15] 

A manufacturing method of the optical element according to claim 6, wherein a refractive index 
of said flexible film substrate for dads is 1 .55 or less. 
[Claim 16] 

A manufacturing method of the optical element according to claim 6, wherein said flexible film 
substrate for dads is an alicyclic define resin film. 
[Claim 17] 

A manufacturing method of the optical element according to claim 16 being a resin film which 
said alicyclic define resin film has norbornene structure in a main chain, and has a polar group 
in a side chain. 
[Claim 18] 

A manufacturing method of the optical element according to claim 6 decompressing a system 
in a process which makes ultraviolet curing nature resin or thermosetting resin advance into a 
crevice of said mold according to capillarity. 
[Claim 19] 

A manufacturing method of the optical element according to claim 6, wherein viscosity of said 
ultraviolet curing nature resin or thermosetting resin is 10 mPa-s - 2000 mPa-s. 
[Claim 20] 

A manufacturing method of the optical element according to claim 6 in a range whose paths of 
a core are 10 micrometers - 500 micrometers. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to an optical element which formed the light-emitting part in the flexible 

polymer light guide, and a manufacturing method for the same. 

[0002] 

[Description of the Prior Art] 

How (selective polymerization method) to impregnate (1) film with a monomer, to expose a 
core part selectively as a manufacturing method of a polymers waveguide, to change a 
refractive index, and to paste a film together, (2) How to form a clad part after applying a core 
layer and a cladding layer using reactive-ions ECHINGU (the RIE method), (3) Use the 
ultraviolet curing resin which added a photosensitive material into a polymer material, The 
method (the photograph breeching method) of exposing a core part and changing the 
refractive index of a core part, etc. are proposed after applying the method (the direct exposing 
method) of using the photolithographic method exposed and developed, the method of using 
(4) injection molding, (5) core layers, and a cladding layer. 

However, as for a selective polymerization method of (1), there is a problem in the lamination 
of a film, in order to use the photolithographic method for the method of of (2) and (3), it 
becomes a high cost, and the method of (4) has a technical problem in the accuracy of the 
core diameter obtained. The method of (5) has the problem that sufficient refractive index 
difference of a core layer and a cladding layer cannot be taken. 

Now, although the practical method excellent in the performance target is only the method of of 
(2) and (3), it has a problem of the cost like the above. And neither of the methods, (1) nor 
thru/or (5), can be applied to forming a polymers waveguide in a flexible plastics base material 
with a large area. 
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[0003] 

Although the pattern substrate (clad) in which the pattern of the slot used as a capillary tube 
was formed as a method of manufacturing a polymer light guide is filled up with the polymer 
precursor material for cores, postcure is carried out, a core layer is made and the method of 
pasting a planar substrate (clad) together on it is known, By this method, as a result of filling up 
with polymer precursor material thinly, being extensively hardened by only the capillary tube 
slot also between a pattern substrate and a planar substrate and forming the film of the same 
presentation as a core layer in it, there was a problem that light will be revealed through this 
film. 

As one of the methods of solving this problem, the DEBITTO heart adheres the pattern 
substrate and planar substrate in which the pattern of the slot used as a capillary tube was 
formed with the jig for a clamp, It decompressed, after the seal etc. furthermore carried out the 
contacting parts of a pattern substrate and a planar substrate by resin, and the capillary tube 
was filled up with the monomer (diallyl isophthalate) solution, and the method of manufacturing 
a polymer light guide was proposed (the Patent Gazette No. 3151364 specification). This 
method is a method by which uses a monomer, and hypoviscosity-izes a packing material 
instead of using polymer precursor material as a resin material for core formation, you make it 
filled up in a capillary tube using capillarity, and it is made not to fill up with a monomer in 
addition to a capillary tube. 

However, this method has a large rate of a volumetric shrinkage at the time of a monomer 
polymerizing and becoming polymer, since the monomer is used as a charge of core formation 
material, and there is a problem to which the transmission loss of a polymer light guide 
becomes large and to say. 

Or this method adheres a pattern substrate and a planar substrate by a clamp, it is 
complicated methods, such as carrying out the seal of the contact portion by resin further in 
addition to this. 

It cannot turn to mass production and, as a result, a cost fall cannot be expected. 
Thickness is unable to apply to manufacture of the polymer light guide using mm order or a 
film of 1 mm or less as a clad. 
[0004] 

George M. Whitesides and others of Harvard University has advocated the method of a 
capillary tube micro mold as one of the soft lithography recently as new technology which 
makes nano structure. This makes a master substrate using photo lithography, and copies the 
nano structure of a master substrate to the mold of PDMS using the adhesion of poly 
dimethylsiloxane (PDMS), and easy detachability, It is a method which slushes fluid polymer 
into this mold and it is made to solidify using capillarity. The detailed interpretive article is 
indicated to SCIENTIFIC AMERICAN September 2001 (the Nikkei Science December, 2001 
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item). 
[0005] 

Or Kim Enoch and others of the group of George M. Whitesides of a bird university applies for 
the patent about the capillary tube micro mold method (U.S. Pat. No. 6355198 item 
specification). 

However, even if it applies a manufacturing method given in this patent to manufacture of a 
polymer light guide, since the cross-section area is small, the core part of an optical waveguide 
requires time for forming a core part, and is not suitable for mass production. When a 
monomer solution polymerizes and it becomes polymers, a volume change is caused, the 
shape of a core changes, and transmission loss has the fault of becoming large. 
[0006] 

B. Michel and others of the IBM CHURIHHI research institute has proposed the lithography 
technology of high resolution using PDMS, and has reported acquiring tens of nm resolution by 
this art. The detailed interpretive article is indicated to IBM J. REV. & DEV. VOL. 45NO. 5 
SEPTEMBER 2001. 

Thus, the soft lithography technology using PDMS and the capillary tube micro mold method 
are the art of attracting attention mainly by the U.S., as nanotechnology these days. 
[0007] 

However, if an optical waveguide is produced using the micro mold method like the above, it 
cannot reconcile what the rate of a volumetric shrinkage at the time of hardening is made small 
for (therefore, transmission loss is made small), and hypoviscosity-izing filling liquid objects 
(monomer etc.), in order to make restoration easy. Therefore, if it takes making transmission 
loss small into consideration preferentially, viscosity of a filling liquid object cannot be made 
below into a certain limit, but filling speed becomes slow, and mass production cannot be 
expected. It is the requisite that glass and a silicon substrate are used for the aforementioned 
micro mold method as a substrate. 
Using a flexible film base is not taken into consideration. 

[0008] 

By the way, in IC art or LSI technology, performing optical wiring between the boards between 
apparatus devices and in an apparatus device and in a chip attracts attention these days 
instead of performing electric wiring with high density for working speed or the improvement in 
a degree of location. 

As an element for optical wiring, for example to JP,2000-39530,A. The core clad laminating 
direction of the polymer light guide which has a clad which surrounds a core and a core is 
equipped with a light emitting device and a photo detector, It is an optical element which has 
an emission side mirror for making a photo detector emit the light from the incidence side 
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mirror and core for furthermore entering the light from a light emitting device in a core, In the 
part equivalent to the optical path from a light emitting device to [ from an incidence side mirror 
and an emission side mirror ] a photo detector, a cladding layer is formed in a concave and the 
optical element as which the light from a light emitting device and the light from an emission 
side mirror were completed is indicated. To JP,2000-39531 ,A. In the optical element which 
enters the light from a light emitting device in the core end face of the polymer light guide 
which has a clad which surrounds a core and a core, the light incidence end of a core is 
formed so that it may become a convex toward a light emitting device, and the optical element 
which completed the light from a light emitting device and suppressed waveguide loss is 
indicated. 

To JP,2000-235127,A, the optoelectronic integrated circuit in which the polymers optical 
waveguide circuit was directly assembled on the photoelectrical fusion circuit board which 
integrated the electronic device and the light corpuscle child is indicated. 
[0009] 

By the way, if the element like the above can be bent in said optical wiring and it can 
incorporate in a device, it becomes possible to enlarge flexibility at the time of considering an 
assembly of optical wiring, and, as a result, it will raise the degree of location of IC or LSI. 
However, since each of said optical elements and optoelectronic integrated circuits does not 
have flexibility (flexibility), it is impossible to bend these and to incorporate in a device. Said 
optical element and the optoelectronic integrated circuit needed to form the end face of the 
core in convex, or needed to use the mirror together, and a complicated structure must be 
used for them. The reason with required making the core end face convex as mentioned 
above, or condensing using a lens, Since the semiconductor laser element as a light emitting 
device used for said optical element has large generation of heat, this will only be stuck to a 
polymers waveguide, use ****** and heat will not escape and it becomes a cause of a 
malfunction, While it is necessary to provide a gap between a polymers waveguide portion and 
a light emitting device, and to miss heat, it is because an angle of divergence exists in the spot 
of a semiconductor laser (therefore, it becomes difficult for light to spread and to confine light 
in an optical waveguide as said gap becomes large). 

Although each of said optical elements and optoelectronic integrated circuits contains the 
polymer light guide, all are produced using the photolithographic method, a process is 
complicated, there is also a problem of waste fluid etc., and the load to environment is also 
large. 
[0010] 

Thus, in addition to not being provided at all until now [ polymer light guide sheet / itself ] which 
has flexibility, the view of considering it as the optical element which connects a light emitting 
device to the end face of a polymer light guide sheet, and is used for optical wiring is not raised 
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at all so that this flexibility may not be spoiled. 
[0011] 

[Problem(s) to be Solved by the Invention] 

this invention is made in view of the problem like the above, and comes out. it is alike and the 
purpose has used to provide [ providing the optical element which has useful flexibility, and ] 
the manufacturing method of the optical element which produces said optical element by the 
simple method extremely simplified by low cost 

[0012] 

[Means for Solving the Problem] 

(1) An optical element which formed a light-emitting part in the core end face of a flexible 
polymer light guide sheet which has the cladding layer formed so that a core and a core which 
consist of a hardened material of ultraviolet curing nature resin provided on a clad and a clad 
which consist of film bases, or thermosetting resin might be covered. 

(2) An optical element given in the above (1), wherein said light-emitting part is a surface light 
laser array. 

(3) An optical element given in the above (2), wherein array gaps of said surface light laser 
array are 20 micrometers - 2 mm. 

(4) An optical element given in the above (1), wherein a light sensing portion is further provided 
in other core end faces in said flexible polymer light guide sheet. 

(5) An optical element given in the above (4), wherein said light sensing portion is an optical 
diode array. 

[0013] 

(6) A process of exfoliating after forming a layer of a resin material for mold formation in 
original recording in which heights for 1 optical waveguides were formed, taking a mold, cutting 
both ends of a mold so that a crevice corresponding to heights for optical waveguides 
subsequently to said mold formed may be exposed, and producing a mold, 

2) A process to which adhesion with this mold makes said mold stick a good flexible film 
substrate for dads, 

3) A process which contacts an end of a mold to which a film base for dads was stuck to 
ultraviolet curing nature resin or thermosetting resin used as a core, and makes this ultraviolet 
curing nature resin or thermosetting resin advance into a crevice of said mold according to 
capillarity, 

4) A process of stiffening ultraviolet curing nature resin or thermosetting resin made advancing, 
and exfoliating a mold from a flexible film substrate for dads, 

5) A process of forming a cladding layer on a flexible film substrate for dads with which a core 
was formed, 
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A manufacturing method of an optical element which attaches a light sensing portion to the 
core end face in this sheet after producing a flexible polymer light guide sheet by a ****** 
process. 
[0014] 

(7) A manufacturing method of an optical element given in the above (6) by a thing to which 
formation of said cladding layer applied ultraviolet curing nature resin or thermosetting resin 
and to do for postcure. 

(8) A manufacturing method of an optical element given in the above (6) by formation of said 
cladding layer pasting a film for dads together to this film with adhesives with a near refractive 
index. 

(9) A manufacturing method of an optical element given in the above (6), wherein a layer of 
said resin material for mold formation is a layer which hardened hardenability silicone resin. 
[0015] 

(10) A manufacturing method of an optical element given in the above (6), wherein surface 
energy of said mold is 10 dyn/cm - 30 dyn/cm. 

(11) A manufacturing method of an optical element given in the above (6), wherein share 
(Share) rubber hardness of said mold is 15-80. 

(12) A manufacturing method of an optical element given in the above (6), wherein surface 
roughness of said mold is 0.5 micrometer or less. 

(13) A manufacturing method of an optical element given in the above (6) for which the light 
transmittance state of said mold is characterized by being not less than 80% in 350 nm - a 
700-nm field. 

(14) A manufacturing method of an optical element given in the above (6), wherein thickness of 
said mold is 0.1 mm - 50 mm. 

[0016] 

(15) A manufacturing method of an optical element given in the above (6), wherein a refractive 
index of said flexible film substrate for dads is 1 .55 or less. 

(16) A manufacturing method of an optical element given in the above (6), wherein said flexible 
film substrate for dads is an alicyclic olefine resin film. 

(17) A manufacturing method of an optical element given in the above (16) being a resin film 
which said alicyclic olefine resin film has norbornene structure in a main chain, and has a polar 
group in a side chain. 

(18) A manufacturing method of an optical element given in the above (6) decompressing a 
system in a process which makes ultraviolet curing nature resin or thermosetting resin 
advance into a crevice of said mold according to capillarity. 

(19) A manufacturing method of an optical element of the aforementioned (6) statement, 
wherein viscosity of said ultraviolet curing nature resin or thermosetting resin is 10 mPa-s - 
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2000 mPa-s. 

(20) A manufacturing method of an optical element given in the above (6) in a range whose 

paths of a core are 10 micrometers - 500 micrometers. 

[0017] 

[Embodiment of the Invention] 

The optical element of this invention forms a light-emitting part in the core end face of the 
flexible polymer light guide sheet which has the cladding layer formed so that the core and 
core which consist of a hardened material of the ultraviolet curing nature resin provided on the 
clad and clad which consist of a flexible film substrate, or thermosetting resin might be 
covered. In the optical element of this invention, since the optical path changing elements, 
such as a lens and a mirror, are unnecessary, it is extremely simplified as an element. Since 
the optical element of this invention formed the light-emitting part in the end face, using the 
polymer light guide sheet which has flexibility, The flexibility of the whole element is high, and it 
can incorporate in an integrated circuit in the state where could change bending simply etc. 
and it was made to change, and it becomes possible to be said simplified element and to raise 
the degree of location of an integrated circuit substantially conjointly. 
The optical element of this invention can be used for extensive uses, such as optical wiring 
during the chip between the boards between the optical wiring in various hierarchies, for 
example, an apparatus device, and in an apparatus device, and in a board. 
An example of the optical element of this invention is shown in drawing 1 as a key map. the 
inside of drawing 1 , and 1 - a lower clad (flexible film substrate for dads) and 4 show a core, 6 
shows a cladding layer, and, as for a light-emitting part and 8, an optical element and 2 show a 
light sensing portion 7, respectively. 
[0018] 

The manufacturing method of the optical element of this invention is performed by attaching a 
light-emitting part to the core end face, after producing a flexible polymer light guide sheet. The 
manufacturing method of a flexible polymer light guide sheet has the following processes. 

1) The process of exfoliating after forming the layer of the resin material for mold formation in 
the original recording in which the heights for optical waveguides were formed, taking a mold, 
cutting the both ends of a mold so that the crevice corresponding to the heights for optical 
waveguides subsequently to said mold formed may be exposed, and producing a mold, 

2) The process which adhesion with this mold used as a clad makes stick the good flexible film 
substrate for dads to said mold, 

3) The process which contacts the end of the mold to which the flexible film substrate for dads 
was stuck to ultraviolet curing nature resin or thermosetting resin used as a core, and makes 
ultraviolet curing nature resin or thermosetting resin advance into the crevice of said mold 
according to capillarity, 
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4) the process which stiffens ultraviolet curing nature resin or thermosetting resin made to 
advance, and the process of exfoliating a mold from the flexible film substrate for dads - and 

5) The process of forming a cladding layer on the flexible film substrate for dads with which the 
core was formed. 

[0019] 

Like the above the manufacturing method of the flexible polymer light guide sheet (it may only 
be hereafter called an optical waveguide sheet) of this invention to a mold. The flexible film 
substrate for dads with good adhesion with a mold (below) only - the film base for dads, a film 
base, etc. saying, if it is made to stick, Even if it does not make both adhere using a special 
means (it is a means for detachable like a statement to said patent No. 3151364 specification), 
in addition to the crevice structure formed in the mold, It is a thing based on having found out 
that ultraviolet curing nature resin or thermosetting resin could be made to advance only into 
said crevice, without generating an opening between a mold and the film base for dads, A 
manufacturing process is simplified extremely, and the manufacturing method of the polymer 
light guide of this invention can produce a polymer light guide easily, and makes it possible to 
produce a polymer light guide by low cost extremely as compared with the manufacturing 
method of the conventional polymer light guide. By the manufacturing method of the polymer 
light guide of this invention, a loss loss is highly precise few, and the flexible polymer light 
guide which enables the free charge to various equipment is obtained. Furthermore, the shape 
of a polymer light guide, etc. can be set up freely. 

And since the manufacturing method of the optical element of this invention only attaches a 
light-emitting part to the end face of the optical waveguide sheet produced as mentioned 
above, it is a very simple method and can attain low cost to the extent that it is not compared 
to the optical element using the conventional polymer light guide. 
[0020] 

First, it uses figure 2 and the outline of the manufacturing method of the optical waveguide 
sheet of this invention is explained. 

Drawing 2 (A) shows the original recording 10 in which the heights 12 for optical waveguides 
were formed. As drawing 2 (B) shows first, the layer 20a (for example, layer which hardening 
resin hardened) of the resin material for mold formation is formed in the field in which the 
heights 12 for optical waveguides of the original recording 10 were formed. Next, the both ends 
of a mold are cut and the mold (not shown) 20 is produced so that it may exfoliate from the 
original recording 10 (templating) and the crevice 22 corresponding to the heights for optical 
waveguides formed in the mold may expose the layer 20a of the resin material for mold 
formation after that (refer to drawing 2 (C)). 

Thus, adhesion with this mold sticks the good film base 30 for dads to the produced mold 
(refer to drawing 2 (D)). Next, the end of a mold is contacted to the hardening resin 40a used 
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as a core, and is made to advance into the crevice 22 of a mold using capillarity. Drawing 2 (E) 
shows the state where the crevice of the mold was filled up with hardening resin. Then, the 
hardening resin in a crevice is stiffened and a mold is exfoliated (not shown). As drawing 2 (F) 
shows, the heights 40 for optical waveguides (core) are formed on the film base for dads. The 
optical waveguide sheet 60 (refer to drawing 2 (G)) of this invention is produced by forming the 
core layer 50 in the core forming face of the film base for dads. 
[0021] 

The example which pastes up the film used as a clad with adhesives on the film base by which 
the core was formed in drawing 3 is shown. Drawing 3 (A) to drawing 3 (F) is as common as 
the process expressed with drawing 2 (F) from drawing 2 (A), it starts from original recording 
and even the process of forming a core on a film base is shown. Drawing 3 (G) shows the 
process of pasting together the film 52 which uses the adhesives 54 for the core forming face 
of a film base, and serves as a clad. 
[0022] 

Below, the manufacturing method of the optical waveguide sheet by this invention is explained 
at process order. 

1) The process of exfoliating after forming the layer of the resin material for mold formation in 
the original recording in which the heights for optical waveguides were formed, taking a mold, 
cutting the both ends of a mold so that the crevice corresponding to the heights for optical 
waveguides subsequently to said mold formed may be exposed, and producing a mold 
<Production of original recording> 

The conventional method, for example, the photolithographic method, can be especially used 
for production of the original recording in which the heights for optical waveguides (heights 
corresponding to a core) were formed, without restriction. The method (application for patent 
No. 10240 [ 2002 to ]) of producing a polymer light guide by the electrodeposition process or 
photoelectrical arrival method for which these people applied previously is also applicable to 
producing original recording. The size of the heights for optical waveguides formed in original 
recording is suitably decided according to the use of a polymer light guide, etc. For example, in 
the case of the optical waveguide for single modes, in the case of the optical waveguide for 
multi-modes, the core about a 50-100-micrometer angle is generally used in the core about a 
10-micrometer angle, but the optical waveguide which has about hundreds of micrometers and 
a still bigger core part depending on a use is also used. 
[0023] 

<Production of type> 

After forming the layer of a mold resin material in the optical waveguide side of the original 

recording produced as mentioned above, a mold exfoliates and is produced. 

It is preferred that it can exfoliate easily from original recording as a mold resin material and to 
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have the mechanical strength and dimensional stability more than fixed as a mold (it uses 
repeatedly). The layer of a mold resin material is formed from what added various additive 
agents to resin for mold formation, or this if needed. 

Since resin for mold formation must copy correctly each optical waveguide formed in original 
recording, it is preferred to have the about viscosity below a certain limit, for example, 2000- 
7000 mPa-s. For viscosity regulation, a solvent can be added to such an extent that there is no 
adverse effect of a solvent. 
[0024] 

As said resin for mold formation, hardenability silicone resin (a heat-hardened type, a room- 
temperature-curing type) is preferably used from a viewpoint of detachability, and mechanical 
strength and dimensional stability. It is said resin, and liquid resin of low molecular weight can 
desire sufficient perviousness, and is used preferably. The viscosity of said resin has a still 
more preferred thing of about 2000-5000 mPa-s 500 to 7000 mPa-s. 

As hardenability silicone resin, the thing containing a methyl siloxane group, an ethyl siloxane 
group, and a phenyl siloxane group is preferred, and especially hardenability dimethylsiloxane 
resin is preferred. 
[0025] 

It is desirable to perform releasing treatment, such as release agent spreading, to said original 
recording beforehand, and to promote exfoliation with a mold. 

In order to form the layer of a mold resin material in the optical waveguide side of original 
recording, the layer of resin for mold formation is formed in said field by applying resin for mold 
formation or carrying out casting etc., and a drying process, curing treatment, etc. are 
performed if needed after that. 

Although the layer thickness of a mold resin material is suitably decided in consideration of the 
handling nature as a mold, generally about 0.1-50 mm is suitable. 

Then, it exfoliates and let the layer and original recording of a mold resin material be a mold. 
[0026] 

<Production of a mold> 

Subsequently, the both ends of a mold are cut and a mold is produced so that the crevice 
corresponding to the heights for optical waveguides formed in said mold may be exposed. The 
both ends of a mold are cut in order to make ultraviolet curing nature resin or thermosetting 
resin advance into the crevice of said mold according to capillarity at a next process, so that a 
crevice may be exposed. 

the surface energy of a mold - 10dyn/cm- it is preferred that there is 30 dyn/cm in the range of 
15 dyn/cm - 24 dyn/cm preferably in terms of adhesion with a base film. 
As for the share (Share) rubber hardness of a mold, it is preferred 15-80, and that it is 20-60 
preferably in terms of templating performance or detachability. 
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As for the surface roughness (mean square granularity (RMS)) of a mold, it is preferably 
preferred to use 0.1 micrometer or less in terms of templating performance 0.5 micrometer or 
less. 
[0027] 

2) The process to which adhesion with this mold makes said mold stick the good film base for 
dads 

Since the optical element of this invention is used for the optical wiring in various hierarchies, 
the material of said flexible film substrate is chosen in consideration of the optical 
characteristics, such as a refractive index and a light transmittance state, a mechanical 
strength, heat resistance, adhesion with a mold, flexibility, etc. according to the use of an 
optical element. As said film, an alicyclic acrylic film, an alicyclic olefin film, a triacetic acid 
cellulose film, a fluorine-containing resin film, etc. are mentioned. In order that the refractive 
index of a film base may secure refractive index difference with a core, it is smaller than 1.55 
and its desirable thing made smaller than 1.53 is desirable. 
[0028] 

OZ-1000 and the OZ-1100 grade which introduced aliphatic cyclic hydrocarbon, such as 
tricyclodecane one, into the ester interchange group as said alicyclic acrylic film are used. 
The thing which has norbornene structure in a main chain as an alicyclic olefin film, and the 
thing which has norbornene structure in a main chain, and has polar groups, such as an 
alkyloxy carbonyl group (it is the thing and cycloalkyl group of the carbon numbers 1-6 as an 
alkyl group), in a side chain are mentioned. The alicyclic olefine resin which has norbornene 
structure in the main chain like the above especially, and has polar groups, such as an 
alkyloxy carbonyl group, in a side chain, Especially since it has the outstanding optical 
characteristics, such as a low refractive index (refractive indicees are the 1.50 neighborhoods 
and the difference of the refractive index of a core clad can be secured), and a high light 
transmittance state, it excels in adhesion with a mold and it excels in heat resistance further, it 
is suitable for production of the optical waveguide sheet of this invention. 
The thickness of said film base is appropriately chosen in consideration of flexibility, rigidity, 
the ease of handling, etc., and 0.1 mm - about 0.5 mm are generally preferred. 
[0029] 

3) The process which contacts the end of the mold to which the film base for dads was stuck 
to ultraviolet curing nature resin or thermosetting resin used as a core, and makes ultraviolet 
curing nature resin or thermosetting resin advance into the crevice of said mold according to 
capillarity 

In order to make the opening (crevice of a mold) formed between the mold and the film base of 
capillarity fill up with ultraviolet curing nature resin and thermosetting resin in this process, It is 
hypoviscosity enough so that it may be possible for ultraviolet curing nature resin and 
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thermosetting resin to be used, and also a thing higher (a difference with a clad is 0.02 or 
more) than the polymer material which constitutes a clad is required for the refractive index 
after hardening of said hardening resin. In addition, in order to reproduce the shape of the 
origin which the heights for optical waveguides formed in original recording have with high 
precision, it is required for the volume change before and behind hardening of said hardening 
resin to be small. For example, if volume decreases, it will become a cause of waveguide loss. 
Therefore, as for said hardening resin, what has as small a volume change as possible is 
desirable, and it is desirable that it is 6% or less preferably 10% or less. It is more desirable for 
hypoviscosity-izing using a solvent to avoid, since the volume change before and behind 
hardening is large. 
[0030] 

therefore, the viscosity of said hardening resin -10 mPa-s - 2000 mPa-s - desirable - 

20mPa-s- it is preferred to use 30 mPa-s - 500 mPa-s still more preferably 1000 mPa-s. 

An epoxy system, a polyimide system, and acrylic ultraviolet curing nature resin are preferably 

used as said ultraviolet curing nature resin. 

[0031] 

The end of the mold to which the film base was stuck in this process, in order to promote 
making ultraviolet curing nature resin or thermosetting resin used as a core contact, and filling 
up the crevice of said mold with ultraviolet curing nature resin or thermosetting resin according 
to capillarity - this system - it is desirable to decompress the whole (about 0.1-200 Pa), a 
system - instead of making the whole decompression, it can draw in with a pump from a 
different end from the end in contact with said hardening resin of a mold, or can also 
pressurize in the end in contact with said hardening resin. 

In order to promote said restoration, it is also an effective means to hypoviscosity-ize 
hardening resin more by heating beforehand the hardening resin which replaces with said 
decompression and application of pressure, or is contacted at the end of a mold in addition to 
these. 

the cladding layer in the process of said film base (5 of the following) that the refractive index 
of the hardened material of ultraviolet curing nature resin used as a core or thermosetting resin 
serves as a clad - containing - a large thing is required and is 1 .55 or more preferably 1 .53 or 
more, the cladding layer in the process of a clad (5 of the following) - containing - the 
difference of the refractive index of a core is 0.05 or more preferably 0.02 or more 
[0032] 

4) The process of stiffening ultraviolet curing nature resin or thermosetting resin made 
advancing, and exfoliating a mold from a film base 

Ultraviolet curing nature resin or thermosetting resin made to advance is stiffened. In order to 
stiffen ultraviolet curing nature resin, an ultraviolet ray lamp, ultraviolet-rays LED, a UV 
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irradiation device, etc. are used. In order to stiffen thermosetting resin, heating in oven etc. are 
used. 

It is also possible to use for a cladding layer the mold used at said process of 1-3 as it is, it is 
not necessary to exfoliate and a mold is used as a cladding layer as it is in this case. 
[0033] 

5) The process of forming a cladding layer on the film base in which the core was formed 
Although a cladding layer is formed on the film base in which the core was formed, a film base 
which was used at the process of the film (for example, said 2) as a cladding layer is used 
similarly - the layer which applies and stiffened hardening resin (ultraviolet curing nature resin, 
thermosetting resin), the poly membrane produced by applying the solvent solution of a 
polymer material and drying, etc. are mentioned. When using a film as a cladding layer, it is 
stuck using adhesives, but it is desirable in that case for the refractive index of adhesives to be 
as near as the refractive index of a film. 

In order that the refractive index of a cladding layer may secure refractive index difference with 
a core, it is smaller than 1.55 and its desirable thing made smaller than 1.53 is desirable. It is 
preferred to make the refractive index of a cladding layer the same as the refractive index of 
said film base, in view of the point which light shuts up. 
[0034] 

In the manufacturing method of the optical waveguide sheet of this invention, especially 
thermosetting silicone resin as a molding material, The combination using the alicyclic define 
resin which has norbornene structure in a main chain as a film base using thermosetting 
dimethylsiloxane resin especially, and has polar groups, such as an alkyloxy carbonyl group, in 
a side chain, Even if especially both adhesion is high and the cross-section area of a crevice is 
very small (for example, rectangle of 10x10 micrometers), a crevice can be quickly filled up 
with hardening resin according to capillarity. 
[0035] 

Although the aforementioned mold can also be used as a cladding layer, in order that the 
refractive index of a mold may raise the adhesive property of a mold and core materials or less 
by 1.5, it is preferred to ozonize a mold in that case. 
[0036] 

Next, a light-emitting part is attached to the core end face of the optical waveguide sheet 
produced as mentioned above. In order to raise the degree of location of an integrated circuit, 
it is preferred to use a surface emission-type laser array (VCSEL) for a light-emitting part. 
In order to prevent the adverse effect by generation of heat, it is necessary to make an interval 
maintain and radiate heat between a semiconductor laser element and the core end face, 
since the semiconductor laser element of a surface emission-type laser array has large 
generation of heat but, and. Since a semiconductor laser beam has a spreading angle, if a limit 

http://ww4.ipdl.inpit.go.jp/^^ 9/4/2008 



JP,2004-029507,A [DETAILED DESCRIPTION] 



Page 14 of 19 



with said interval is exceeded, the laser beam spot diameter in the core end face will be a thing 
of the more than (an allowable diameter is 45 micrometers when a core diameter is 50 
micrometers) which a core permits. 

However, by taking into consideration the spot diameter of the semiconductor laser in a 
surface emission-type laser array, and the spreading angle of a laser beam, even if it does not 
form the aforementioned lens etc., it becomes possible to vacate the interval between a 
semiconductor laser and the core end face to such an extent that the influence of generation of 
heat is avoidable enough. 
[0037] 

In the spot diameter of a semiconductor laser, 10 micrometers and the degree of beam 
divergence angle For example, 25 degrees, the surface emission-type laser array (the Fuji 
Xerox, Inc. make.) whose array gap is 250 micrometers Since the laser beam spot diameter in 
a core surface is permitted to about 45 micrometers when attaching VCSEL-AM-0104 to the 
end face of a multi-mode polymer light guide sheet whose core diameter is 50 micrometers, a 
maximum of 79 micrometers of the interval of a semiconductor laser and the core end face 
become possible. In setting the laser beam diameter in the core end face as 30 micrometers, 
the interval of a semiconductor laser and the core end face is set to about 45 micrometers, but 
if there is an interval of this level, even if it will take into consideration that a semiconductor 
laser element carries out the rise in heat even of the about 100 **, it is possible to miss heat 
enough. 

Therefore, that whose spreading angles of 1-20 micrometers and a laser beam the spot 
diameter of the semiconductor laser in a surface emission-type laser array is 5 degrees - about 
30 degrees is used preferably, and the about 100-500-micrometer thing of an array gap is 
preferred. For example, VCSEL-AM-0104 of Fuji Xerox, Inc. and VCSEL-AM-0112 grade are 
used preferably. 
[0038] 

As a means which keeps above the interval between the core end face of an optical 
waveguide sheet, and the semiconductor laser of a surface emission-type laser array, What is 
necessary is just to provide the frame of sufficient height to maintain said interval to a surface 
emission-type laser array, and attachment with a frame and an optical waveguide sheet is 
performed using adhesives etc. 
[0039] 

In addition to a light-emitting part, a light sensing portion may be provided in the optical 
element of this invention. As a light-emitting part, an optical diode array etc. are used 
preferably. Like Si photodiode array or a GaAs photodiode array, an optical diode array has 
sensitivity in ultraviolet [ of the same wavelength as a surface emission-type laser array ], and 
what has good sensitivity is preferred. 
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[0040] 
[Example] 

This invention is not limited by these examples, although an example is shown below and this 
invention is explained to it still more concretely. 
Example 1 

After applying thick film resist (Product made from microchemical, SU-8) to a Si substrate with 
a spin coat method, it prebaked at 80 **, negatives were exposed and developed through the 
photo mask, and four sections as shown in drawing 1 formed square heights (width: 50 
micrometers, height:50micrometer). The interval of heights and heights was 250 micrometers. 
Next, postbake of this was carried out at 120 **, and the original recording for optical 
waveguide core production was produced. 

Next, after applying a release agent to this original recording, slush thermosetting 
dimethylsiloxane resin (made in Dow Corning Asia: SYLGARD184), and it exfoliates, after 
heating for 30 minutes and making it solidify at 120 **, Said section produced the mold 
(thickness of a mold: 3 mm) with the crevice corresponding to rectangular heights. Said type of 
both ends were cut, the input output section of the following ultraviolet curing nature resin was 
made, and it was considered as the mold. 
[0041] 

The film base (the ARTON film, the Japan Synthetic Rubber Co., Ltd. make, refractive index 
1 .510) of 188 micrometers of somewhat larger thickness than this mold and a mold was stuck. 
Next, said crevice was filled up with ultraviolet curing nature resin by capillarity when viscosity 
dropped several drops of ultraviolet curing nature resin (JSR company make :P J3001 .) of 
1300 mPa-s to the input output section in the end of a mold. Subsequently, it irradiated with 

the U V light of 50 mW/cm 2 for 5 minutes after the upper part of a mold, and ultraviolet curing 
was carried out. When the mold was exfoliated from the ARTON film, the core of the same 
shape as said original recording heights was formed on the ARTON film. The refractive index 
of the core was 1.591. 

Next, after the refractive index after hardening applies to the whole surface the same ultraviolet 
curing nature resin (product made from JSR) as the ARTON film that is 1 .510, the core forming 

face of the ARTON film is irradiated with the U V light of 50 mW/cm 2 for 5 minutes, and 
ultraviolet curing is carried out to it (10 micrometers of thickness after hardening), and it is **. 
The flexible optical waveguide sheet (50 mm x 300 mm) was obtained. The loss of this 
polymer light guide was 0.33 dB/cm. 

Next, it is a 1X4 surface-emission-type-laser array (Fuji Xerox make: the spot diameter of 
VCSEL-AM-0104 and a semiconductor laser 10 micrometers) to the core end face of the 
optical waveguide sheet produced as mentioned above. The degree of beam divergence angle 
provided 25 degrees, the array gap provided the gap of 50 micrometers for 250 micrometers, 
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and it attached, and was considered as the flexible polymers waveguide with a surface 
emission-type laser array. 
[0042] 
Example 2 

The original recording for core production of the optical waveguide in which the section had. 
four square heights (width: 50 micrometers, height:50micrometer) by the same method as 
Example 1 was produced. Next, after making a mold by the same method as Example 1, both 
ends were cut and it was considered as the mold. The somewhat larger ARTON film (188 
micrometers of thickness) than this mold and mold was stuck, and said crevice was filled up 
with thermosetting resin by capillarity when viscosity dropped several drops of thermosetting 
resin (product made from JSR) of 500 mPa-s to the input output section in the end of a mold. 
This was heated for 30 minutes and made to heat-harden in 130 ** oven. When the mold was 
exfoliated from the ARTON film, the core of the same shape as said original recording heights 
was formed on the ARTON film. The refractive index of the core was 1 .570. After the refractive 
index after hardening applies the same thermosetting resin (product made from JSR) of 1.510 
as the ARTON film to the whole surface, heat cure is carried out to the core forming face of the 
ARTON film (10 micrometers of thickness after hardening), and it is **. The flexible optical 
waveguide sheet (50 mm x 300 mm) was obtained. The loss of this polymer light guide was 
0.33 dB/cm. 

Next, the 1X4 surface-emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was 
provided and attached to the core end face of the optical waveguide sheet produced as 
mentioned above for the gap of 50 micrometers, and it was considered as the flexible polymers 
waveguide with a surface emission-type laser array. 
[0043] 
Example 3 

The original recording for core production of the optical waveguide in which the section had 
four square heights (width: 50 micrometers, height:50micrometer) by the same method as 
Example 1 was produced. Next, after making a mold by the same method as Example 1, both 
ends were cut and it was considered as the mold. The somewhat larger ARTON film (188 
micrometers of thickness) than this mold and mold was stuck, and viscosity dropped several 
drops of ultraviolet curing resin (JSR company make :P J3001.) of 1300 mPa-s to the input 
output section in the end of a mold. That to which this mold and the ARTON film were stuck 
was put into the container decompressed with the vacuum pump (1.0 Pa). The crevice was 
immediately filled up with ultraviolet curing nature resin by capillarity. After taking this out from 

p 

a container, it irradiates with the UV light of 50mW[/cm ] for 5 minutes after the upper part of 
a mold, it was stiffened, and the mold was exfoliated. The core of the refractive index 1.591 
was formed on the ARTON film. 
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After the refractive index after hardening applies the same ultraviolet curing nature resin 
(product made from JSR) of 1 .510 as the ARTON film to the whole surface, the core forming 

face of the ARTON film is irradiated with the UV light of 50 mW/cm 2 for 10 minutes, and 
ultraviolet curing is carried out to it (10 micrometers of thickness after hardening), and it is **. 
The flexible optical waveguide sheet (50 mm x 300 mm) was obtained. The loss of this 
polymer light guide was 0.33 dB/cm. 

Next, the 1X4 surface-emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was 
provided and attached to the core end face of the optical waveguide sheet produced as 
mentioned above for the gap of 50 micrometers, and it was considered as the flexible polymers 
waveguide with a surface emission-type laser array. 
[0044] 
Example 4 

To the input output section which sticks a mold and the ARTON film and is in the end of a mold 
in Example 3. Instead of putting what hung down several drops of ultraviolet curing nature 
resin into the container decompressed with the vacuum pump, It drew in with the diaphragm- 
type suction pump (maximum suction force 33.25KPa) from another end of the input output 
section of a mold, and also the flexible optical waveguide sheet (50 mm x 300 mm) was 
produced like Example 3. The loss of this polymer light guide was 0.33 dB/cm. 
Next, the 1X4 surface-emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was 
provided and attached to the core end face of the optical waveguide sheet produced as 
mentioned above for the gap of 50 micrometers, and it was considered as the flexible polymers 
waveguide with a surface emission-type laser array. 
[0045] 
Example 5 

Even the process of forming a core on the ARTON film in Example 1 was carried out by the 
same method. 

Next, the ARTON film (188 micrometers of thickness) was pasted together to the core forming 
face of the ARTON film using the adhesives (product made from JSR) of the refractive index 
1.510, and the flexible optical waveguide sheet was produced. The loss of this polymer light 
guide was 0.33 dB/cm. 

To next, the core end face of the optical waveguide sheet (50 mm x 300 mm) produced as 
mentioned above. The gap of 50 micrometers was provided and attached and the 1X4 surface- 
emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was made into the flexible 
polymers waveguide with a surface emission-type laser array. 
[0046] 
Example 6 

The mold was produced by the same method as Example 1. Next, the somewhat larger 
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ARTON film (188 micrometers of thickness) than this mold and mold was stuck. Viscosity 
dropped several drops of ultraviolet curing nature resin (made by NTT-AT) of 100 mPa-s to the 
input output section in the end of a mold. The crevice was filled up with ultraviolet curing nature 
resin by capillarity when drawn in with the vacuum pump from another end of the input output 

section of a mold. Subsequently, it irradiated with the UV light of 50 mW/cm for 5 minutes 
after the upper part of a mold, and ultraviolet curing was carried out. When the mold was 
exfoliated from the ARTON film, the core of the same shape as original recording heights was 
formed on the ARTON film. The refractive index of the core was 1 .570. 
[0047] 

Next, the ARTON film (188 micrometers of thickness) was pasted together to the core forming 
face of the ARTON film using the adhesives (product made from JSR) of the refractive index 
1.510, and the flexible optical waveguide sheet (50 mm x 300 mm) was produced. The loss of 
this polymer light guide was 0.15 dB/cm. 

To next, the core end face of the optical waveguide sheet (50 mm x 300 mm) produced as 
mentioned above. The gap of 50 micrometers was provided and attached and the 1X4 surface- 
emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was made into the flexible 
polymers waveguide with a surface emission-type laser array. 
[0048] 
Example 7 

In Example 1, ultraviolet curing nature resin was beforehand warmed at 70 **, and after 
hanging several drops of this down to the input output section in the end of a mold, and 
returning to a room temperature, it irradiated with ultraviolet rays, and also the optical 
waveguide sheet (50 mm x 300 mm) was produced like Example 1 . The loss of this polymer 
light guide was 0.35 dB/cm. 

To next, the core end face of the optical waveguide sheet (50 mm x 300 mm) produced as 
mentioned above. The gap of 50 micrometers was provided and attached and the 1X4 surface- 
emission-type-laser array (Fuji Xerox make: VCSEL-AM-0104) was made into the flexible 
polymers waveguide with a surface emission-type laser array. 
[0049] 

[Effect of the Invention] 

Since the optical path changing elements, such as a lens and a mirror, are unnecessary, the 
optical element of this invention is extremely simplified as an element. Since the optical 
element of this invention formed the light-emitting part in the end face, using the polymer light 
guide sheet which has flexibility, The flexibility of the whole element is high, and it can 
incorporate in an integrated circuit in the state where could change bending simply etc. and it 
was made to change, and it becomes possible to be said simplified element and to raise the 
degree of location of an integrated circuit substantially conjointly. 
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The optical element of this invention can be used for extensive uses, such as optical wiring 
during the chip between the boards between the optical wiring in various hierarchies, for 
example, an apparatus device, and in an apparatus device, and in a board. 
Since the manufacturing method of the optical element of this invention should just attach a 
light-emitting part to the end face of this flexible polymer light guide sheet after it is simplified 
extremely and it produces a flexible polymer light guide sheet by the method of being low cost, 
it is a very simple method. 

Low cost to the extent that it is not compared to the optical element using the conventional 
polymer light guide can be attained. 

[Brief Description of the Drawings] 

[Drawing 1] lt is a key map showing an example of the optical element of this invention. 
[Drawing 2] lt is a key map showing the making process of the optical waveguide sheet in this 
invention. 

[ Drawing 3] It is a key map showing other making processes of the optical waveguide sheet in 
this invention. 
[Description of Notations] 

1 Optical element 

2 The flexible film substrate for dads 
4 Core 

6 Cladding layer 

7 Light-emitting part 

8 Light sensing portion 
10 Original recording 

20a The layer of the resin material for mold formation 

20 Mold 

22 Mold crevice 

30 The flexible film substrate for dads 
40a Hardening resin for cores 
40 Core 

50 Cladding layer 
52 The film for dads 
54 Adhesives 
60 Polymer light guide 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 




[Drawing 2] 
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[Drawing 3] 



http://ww4jpdl.inpit.gojp^ 9/4/2008 



JP,2004-029507,A [DRAWINGS] 



(A) 



10 



i.n n n n n 



(B) 



(C) 



(D) 



(E) 



(F) 



(0) 



20a 



n n n n n n 



10 



JLAJUUl 



-20 



22 ' 



• 22 ^20 



.n , n , n ri ruiL 



r 



~^30 



n rt 



n n n n 



n n 



30 r 40 

n n nj — , 



60 



71 D II d ECS 



40 ^52 



'54 



30 



Page 3 of 3 



[Translation done.] 



http://ww4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 9/4/2008 



Page 1 of 1 



JP 2004-29507 A 2004.1,29 



«fBB2004-29507 
(43)&HB **16*1«29B (20011.2?) 



CSJJIM.C1. V Pi t-73-|f OT) 

G02B W122 G0 2B 6/12 B 2H04 7 

G02B 6/13 C0 2B 6/12 M 



fccS* S*«Z>« 20 OL <± 16 g) 



(21) S>»2002-137474 (P2002-187474) 


(71) «»A 


000005456 


(22) SlSBla ¥©14^8*1 27|3 (2002, 6, 27) 




S±*e By 






SKWeBWSZLT S 1 7 1& 2 2 « 




(74) ft® A 


100079049 










(74)R®A 


100081995 






#w± ass fp» 




(74) ft® A 


1000S5279 










<74)ft*SA 


100099025 










mum* 


"ASP cfc£ 























(57) [fift] 

^*<7? Kit**- hd, 

tffHU 2> NS(cC*tt#Aff**9? HJfnflMt 
* KB7^JlAatt*6M(|B0, 5) 37f«^ 




http://ww4jpdl.inpit.gojp/Tokujitu/tjcontenttms.ipdl?N0000 9/4/2008 



Page 1 of 1 



<2) JP 2004-29507 A 2004.1.29 

[ItJfciJI l ] 

tm<mmffi<r>&<t%sfr h ** a t& r *a o Jt a s n £ * 7 ? k.» * 
wsc«i*»3ft f ifiis*i'— ^7 m?** £ t T*§t*ig i uajRojfc^js^o 

Ml*fi3] 

tf fcagft fT H»7M raES* 1 2 0 m - 2 mm?** £ fc frtffl* k T* g|*Jl 

WE*r»14aa**#«J»-:'- K Ui5»t*««>3TiBBu * & u fcttT^* 
£fc*#a* + *a*«l £E«0*Wf. 
Ml*a 5 1 

(WaS*»^*^-f * - FT H ?£>* £ t £#&£-*-* a$£ 4 numM&MTo 
ImXm. 6 ] 

W**«BfL.T»a<rft»+*ie, 

aa xa aw ti*an u&a ? * , afcnaaftteaiiix utfefHtttaa * ^sawma k 

7-r *A&#d>6aa't*XH, 

J: 15 Br«|1^w^^#^JE&v - h *ff K Lfc», gv-N K g >7 * 3 

t K J: * S^JR 6 KEReo 

K J: i) W«J **>•£* £ t K J: * fit*£ 6 

tt»»8?&*ffl»«*m«9Jia f «<ktt-> »> 3 - > mm * mt ut a?** £ * **a& t 

IS** 1 0] 

WffiafflOgjSix^.n/^-** 1 0 d y n/cm~ 3 0 d y n / c mT**C k *%Wk + 40 

*a*« 6 uEao***^osit*» Q 
w*« 1 1 j 

#I8*i!0^x7 (Share) XJ»W)L# 1 5 ~ 8 0 C £ "t*S*« 6 

uffiaws&^a^oaa^ffi. 
w*a 1 2] 

aisaa <n $aa & # o . 5 P m -c* * £ <l t -r * a*a 6 k e«o*#* * 
ra*a 1 3 j 

aES»SO*aai4^3 5 0 nm~7 0 0 nm«ac*v»r 8 0%W±T**£fct#a 

fc-r*a**6CBa«>*«*«>*aatt 0 50 
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(3) 2004-29507 A 2004.1.29 

[®*JS 1 4] 

mmmo&Z&Q. lmm~5 OmmT-&&££*Mit&fS*«5Ki2$^^t 
[§i#3l 1 6] 

[Si*js i7i 10 

[H££ 1 8 ] 

[8t*JjU 9] 

mffift&mi&®BXimmtmm<?)#i8ttfl OmPa-s~-2000mPa-s-C 
[»**2 0] 

' 

»W«>»li4»iH] 

[0 0 0 1 ] 

*%mt v raft* r» t & jb&nn k m t * > 

[0 0 0 2] 
[ft*«0ft«r] 

A&?*ttKe!l£t£&£: LTii, (l) 7-f *ak*; v-fc^UgS-rtsTS&frStf? 
ttH«#Lrffi*i¥*£ft3*7**A*3ft (SKS^S) v (2) 3T 

ries) , (3) n»^n^^mM^<o^n^m\ii^n^Mmmi-^r, s 

f» L , ( 1 J o«i*fttt7 4 n/ a©« *> *-t>*UWH*«ab ^ s ( 2 ) * ( 3 ) 

<±, 7+ h 'JV77 7 .f-HtoiJ!)3^ (4) fiO^feii. a T 

SoltKHMii (5) <o^Sii3 7ii^5-y Kigiw+S-*®*?**** 

?T£> 1tflBW^*ft?t*ffl«**iSrt^ <2) *? (3) <a??£fitt 

3* hOMiP&fte *LT (11 £<.'*l. (5) eO'yvfJlco^i;^ 7C®»"C-7 l'4v 7* « 
[0 0 0 3] 

it*;-?*- >&1g K) u 3 t IB #8 U *o*MMfcS* 

->'7j J EE£?*t^/^-V^«i:¥@^«i*^7>7 , ffl7&AT-|l5tL, 3 » 
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(4) JP 2004-29507 A 2004.1.29 

(#tf£tt3 1 5 1 3 6 4#W») • iO**tt3T#*fll*l»*fftfc L- T # 'J — 
«r«#tt ft * ffi v » & ftfc "9 * 7 -7 - * E i,»-c ftKttft £ L> * ir If 9 U - W K 

€mmft *wBtT*«**, * v f 9 - anu a * 7 s n. * ^ * $ t t 

[0 0 0 41 

£&, *2» K*^OG e o r g e M. Whi tes ides hit* 

**tt*>fttlStU, V7 h ')V^7 4-0-Ot lT«Hh*OB*-Jl'K4l/» 
■? LTt>4„ £*U±, 7* M; V^7 7-f-^fflLt7^^-S«^D 4 

iK>Ji/'>f.Wn + t> (PDMS) ^SSf1*fc$fl&3iaM4*fllffl LT-** 

aKUa^TB-fb****^*** SC I ENT I F IC AMERICAN Seot 20 
ember 2 0 0 1 (Bft+-fx>72 0 0 1 * 1 2flf) UffU^KWffi*? 
ttTv**o 
[0 0 0 5] 

Xtf K^OG e 0 r g e M. Whiteside $<0? .V— 7*tf> K i m E n 
3 5 5 1 9 S^^^Sel^ o 

L*U CO»»KKi|ftiftiS*^t***3iy»*ttOMtafflLT<>, **«c»0 3 

SIS* § < * * * n ? 4' »o 0 30 
[0 0 0 6] 

gjfc, lBMfa')?klil*I«)B. Mi che l^ttPDMStfB^iflHto 1 ) 
7 -f LT* J) % J: g n m^**#ftt»n4t ?8£ L 

»tV^»S*»i, IBM J. REV. & DEV. VOL. 45 
MO. 5 SEPTEMBER 2 0 0 1 UfBfc* JlT^* 0 

[0 0 0 7] 

M t UT #9 * * v 'J 3 ^4 £. * tftfUtU* o TI3 »> , 7 I/* v 7*** 7 -f 

[0 0 0 8] 

JfcSS©c0«|rHt, 09&tf, #W 2 0 0 0 - 3 9 5 3 0#&*Kli, 37t37 *> 
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(5) JP 2004-29507 A 2004.1.29 

7*6aft*£%X?fcatt?*4&0ad]ttfl3 9-**-r*****iNfeoT, gft 
«b AJ&fl 5 9 - * J: O'tBini * 5 - * fc£ £2 4 #R K« 3 "T 4 SJPr * t> 

*A*^*^*«|Btt?nTv»*o *£, #0 2 0 0 0-3 9 5 3 l*&ftiCli« 37t3 

* *$|*e v »'C x 3 T AJtfIB * JfcfcX^K |6j*-o T A® £ £4 Jt A KM L x 
h CO ft* C* * *T * m JL * » nt i- • * „ 

#02 0 0 0 - 2 3 5 1 2 7*&*fctt, fr&Sfblfcft* » 

[0 0 0 9] 

flttHLfc*, l'>X*ffl^Tjfe*LA:«?r*i4:* J ifi:'55*S*<i» 0E:****$*:J8 

ttttfri: **>0£*ir *7*tt»tTfc*»J*<LT***SW<**-#» 

jfed 1 it •} ft&SK U36*HCi**it fc * 4 ) T * h « o 

a* * ♦> 0*K#-7 4 ftff t * * 

[0010] 30 

«Cc l-c ^@2.^ tffl ^ 4 1 1 * i i» * i±± < sfe * n r v » 4 ^ . 

[0 0 11] 

3* ^JMMbsnfcWfcfrtffcKJ: "jfMi!+4*$*^»J6#fc*it#i-4£iK* 

4 c 

[0012] «> 
[»**»*-*- 4 fc*«>*ftl 

(2) *E»*»ri<ffi»*^-*7W-c*4£fc*#«i+4#E (1) KEft*>£* 

(3) tvSUm&ftU-VTl' JWT^'fmm&Z 0/<m~ 2 mm'C*4 £**#«* "T4 
»E (2) Uffiao3fc**^-o 

(4) fltEHrSItt*^****^- hKj3lt*|fc03 7SIBC*fet**»*ttttf>ft 
TV»» £ t *#»* ( 1 ) fcERott***. 50 
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(5> JP 2004-2S507 A 2004.1.29 

[0013] 

4> jBA?*fc*n»«fttt«iiiixttiMg'rti4»ii*efb**» mmzty? kiwis 

5) 3 7s& l ^jft?itfc*7 7 KffllT*tt7 -f JVA&tfOiK? 7 ? KJ1 
[0014] 

(7) *E*7* Ki^Msi 5 , **M8e-fb1ft»fiXtttt«ft14«K*«fe*L>5:ftflMkai 
■£4££ K «fc*>US (6) fcS«<»***-?«>Kfi*ft<, 

(8) HrE*? v K.VOM4<« * 7 v KfliS>7 ■< ^A£i£7 f ,va t o 20 
S»»)UJ: Cite* *1ffl£ (6) KS««***?«)!l»55j6, 

(9) «rE»a«*ffl«ffi«-«oB*«wbi43"j 3->tltWfcum*£fc*# 
at (6) KS*©**»*>«Ji*8t. 

[0 0 15] 

(1 0) mZ&Mvftm^ 1 0 d y n/cm- 3 0 d y n/ c h i 

4f«tT*»SE (6) KB**>tt****>Kil*Sc» 
(1 1 ) #ES*aO"> * r (Share) a-A«ft^ 15-80 £ i 1 

awe (6) usEtoft^s^ait^ac. 

(12) fr!eHMOS®m?^0. 5 «mJATT*»itt*rttt1-*l«IE (6) KEtt 

(13) tfB*a4>:ft3iitt4<3 50 nm~700 nmfl«i:*i>T8 0%W±T*4C 

(14) KrE&aoJ? ? A* 0 . 1 mm- 5 0 mm * i t fit 1 1 &«TE ( 5 ) K E 
[0 0 16] 

(15) ttB* 7 ? FfflHTSMfc? f *A£ttoiB*T*5i< 1.55 UTT** C t fcfcai 
■*-*1»E (6) KB«*>tt***<0ftfc*ft o 

(15) #te* 7 ? Kfflnrtfcl±7 f ^AStt^KH** v 7 < >m^y-s t 

*#*if*«ISB (6) C3E*«*#**«>M*tto 

(1 7) ttBtia£* V7-c >mga-7 4 ^Ai'Mc; ;u^>^>M*^L^of,i|sin « 
<fc 7 -f A 4h £ t i I" * » S ( 1 6 ) K Bfcwft*** coil £ 

(l 8) *J1#aft1itt*Zliftgfc4^M*^*gl*£J: »)S»E^aoiH?|SHJiA.$ 
*4I8i;6v»T, £**#a* + *tfE (6) KB**)***-?©*** 

U 9 ) «SB*ntt«<btt»JIBXlif*aMb14ttffi»ttS* 1 10mPa« 8-2 0 0 0mP 
a • s?*&£fc*!|*ait*irE (6) ElftO***^^©.^*^. 
(2 0) aT©gj&«l 0^m- 5 0 0 /im««HC*iit^f|in»S (6) KB 

[0017] 50 
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JP 2004-29507 A 2004.1.29 



-KM, KW*>*v 7*Hfcj3tf4 56E***\ ? So 

B 1 O-WifttJiS* LT^to Hit 1 2 fiT$7 

77K(H 7 Kffl1irjfe!£ 7 -f * A Jfc#) , 4 tt 3 7\ 6 »i 7 7 7 KJi, 7 Ji&ftgRfc «fc 

^8 rta*w*-enfn*to 



£*KJtUfffc*>H* 0 SHaft*^*****- hOfttt* 
, ^»ri!I»flU»ft»ftfc*««K*iI!i»UttJt-J-*IH»i«ltt-r* £ ? i:§<^ 

4 ) i§A ? *fc*mWMttt«HIX »iJ!Mg<b14»fi *«ft * *4 lil> &8 * 7 ? ? Kffl 
BTSMt7^/UA*tt*t,S|Ji-#-%XfE, Xtf 

5) aTWSIjfJifc^ 7 KfflPT»^7 -f )VAt^lC?7 ? K»*»«i-*I» 0 30 
[0 0 19] 

(BlTtNi , 4fc 7 9 v Kffl 7 -f JW A y << iV A i: v» i ) frffift £ sir-€> i: , M 
**#SUft#ft*ffl^TH*3**<Ti (ft£ttfttt3 15 13 6 ^tiMCSfta 

rt , »an^$n*iasMfiisaji-Ktt, tta* 7 9 * ks? 4 *A**t 

<DM t^Mf* £ h £ < % Kntt9Mbil«illXliMfl:ttMn<:1li>£IHI»«>AKttX 
ZGSZk g ft c * * IB Lft £ £ < 4 *>T, *%m <r>M 

& ftft o 3 & fc* #**«fttt * § £ £E £+ft - 1 A**C § * o 

» * ffl </» * U it L T Jt « U * 6> * ^ « tvoffi 37. I- MttT- # ft o 

[0 0 2 0] 

®2 (A) 2*^*3 H/tIR«l 0**t. M£B2 (B) Tip* 




10 



[0 0 18] 
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(8) JP 2004-29507 A 2004.1.29 

ieoJ:iKLTff«Lfc»S5U, f^M* Jti^* 7 v KE7 ■< A/AM 3 0 * 
(El 2 (D) #JR) o ^t, »ao-JB*3 7fc fr* SHfcttflMM 0 a ttffftl 
%Mtt«**flfflLT»fioBfl»2 2UiiA?*«, 02 (E) ttftaaODSBKfi 

T« (la^^t') o @2 (F) tf l ^-f J: t U , Kffl7-f fl/AM«o±H3b<?«»ffl 

flSR (3 7) 4 iJ"? y KS7-r )UAX^<7>aT^iS®U3Tl io 

5 0 *jf*l&** £* Jt e? , h 6 0 (El 2 CG) M) ft 

[0 0 2 1 ] 

*)jgi^-e&$l£^-$-o S3 (A) #-6193 (F) 3;-C(i, HI 2 (A) frhWl (F) T* 
[0 0 2 2] 

1 ) fcfcK*£ftBMfflM4rttQll*$* Lfc»5J»LTS 

*jr»k ^TiWEaK^j«?ftfc*«ftBfflfli8K»c;r*ia9iJ^sa-*-* jt ^ ci«o 
w* w t t »a * It&T * ist 

tf 7 * y >) j r?7 4-m u mis* < s n * c i a'-c # « 0 4 * , *aj« a** ftu tb 

IL^fSZa^ffeti: *Bfr*#*8«*ftB+*#8 (#B2 0 0 2 - 1 0 2 
vm&^iis l 0 ^mUM^r^ KB©tt*»»«>*-&ttiis 5 o - l *> 

[0 0 2 3] 

BMU »8«>J:?ULTftlll.fcB*©*#«ll1BU, ftSftBBfmoff*)&Al*:IMg 
BLTftBSft*. 

&) t L-C-SefiLLOjSMftttai* • 'ftt$£14**i-*£fc* t »4 Lv> 0 ftSMBttttO 
1 tt , ft 1 ffi « II & * ^ !i -Z ft U & B K « C T § .flSlJjQSiJ * SB x. it i> <T> *• * M 3 it 

ftS$tt&«Ba, J&tt 3 ft*:* * <7>ft«fcB*iE5t££: tB5> * it fttf* & * n 
<30T\ *4Hft£lT*>*!iJK^ k 2 0 0 0 ~ 7 0 0 0 m P a • s ?It*tt4.: £ 

[0 0 2 4 ] 

wsEfta^ttfflwiiiUTtt, «btt->»; («t«<ta, Mints) *\ mm 

?*«D»iW!IBtt, ±fr%&.&m i U*>M£ L < <5*i& 0 ttSttBettftii 5 0 0 - 
7 0 0 OmP a • s v ?*I^Jix 2000~5000mPa- s gfto tOif f U><> 
g'fkttv' ') >§mt LTii, ^•^Jl/v D^f«->'g, ji^-^v D^f-H-vg, 7xi)Vi/ so 



http://ww4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000-21&N0400^mage/gif&N0401=/NS... 9/4/2008 



Page 1 of 1 



(S) JP ?0O4-?95C7 A 2004. l.?9 

[0 0 2 5] 

CO. 1-50 mmVtt* , &tt?&*« 

»fi»B*r»«>«i:K«*9lliLTat1-*. » 
[0 0 2 6] 

^a^S® 2 ^^ : ?''-<i> 10dyn/cm~3 0dyn/cm, SiL<lil5dyn 
/ c m~ 2 4 d y e / c m^lSH C * ^ Ett 7 < * A t OSHtttOjft* ^^"CftT 

(Share) sTABfttiU 15-80, ff*L<tt 20-60 t 

^S^SSffl? (-^^Jgm? (RMS) ) «\ 0. 5«mtJLTx *F*L<liO. l/(fli 

[0 0 2 7] 

2 ) i$i%mm t «*»i436«Aif £ * 9 7 Kffl 7 < * ? 

1. 5 5Jr»M**<» ff*L<ttl. 5 3 J: <-*"*£*#3* U><> 

[0 0 2 8] 

n-S&XUSai*, OZ- 1 0 0 0, OZ-1 10 0** f ffl^^ft4« 
fillip* L'7 -f > 7 i JVA t LTJi±«£/ Jl/*^* 

ildiaco-ra: § ./ >1i^£# L#-ofl|ttH7 **** * v'A ;vtf-tl>£^ 

<7>gt4X 1 1 o Hlltst * 7 4 vftfti »i , flUBffi $ (ffl«r W 1 . 5 0 ififflT?* , s r 

4 * , UK 7 •< >u a gtf if s JJ 7 1/ * *> »J r -r - £ Wtt*fc & «v » <&g» 3 * * 
[0 0 2 9] 

^a co h *uu it a ? * & am 
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(10) JP 2004-29507 A 2004.1.29 

*. ^x-tf* #il« ? M:^i-«>^^ii*o^@u'5:& < , l^-st, nafeinbtsMii. 

immtVX' Z Z> fcif^Z v^O^HS L < , 1 0 %WT, *?4 I < it 6 %WTt%&«0 
[0 0 3 0] 

LfctfoT, Btl!e«e<bWBi^«^»3:, lOmPa • s- 2 0 0 0mPa • s, IH< » 
l± 2 0 m P a • s~1000mPa • Sv £k& 4 L < f* 3 0 m P a • s~500mPa 

[0 0 3 1] 

fcj: *j«rE»a^ia»K-t*-#-* - k £*>J&£ft*&E 10. 1-20 

OPaSS) t«iia ! Iltv' 0 4fc*£*fr«EU't*'ftb')U, »a*>» Iuf£«£<b 

WRmkm+h-mt la 19 , **^iitiiie©<bi±wflgi: ^ 

7-f,U|« (GIT0 5) OX^t-i5»t*^ "97 Kl*"S"tf) J: »F * S ^ i *«*S5^» 
1. 5 3J£Lt, ffU<ttl. 5 5H±T44, ^9? K (WTO 5) ^IgC &lt* * 
?yKB*atr) <t => reoJB«*o«tt, 0. 0 2 W±, 5f 4 L < 11 0 . 0 5tt±t*4 
[0 0 3 2] 

4 ) itA ? *fc*n*efbtt«UBX»ii!MS'fkit»ifi*«<b * mmty-i >v a jut** 30 
ax * * snssftmrix « aafcttttn *«Hk » ** • **i-«?Kbi4ttBi * mi s 

H\ S?.HS8 7 > 7\ #*M5L LED, U V ffjttSIMWflJ i/> *> ft * o 4 A , Mfttt 
ttfll fr«Hb SHU> u li , * - r > I 3 t eftifttoPH v» <b ft & o 

4A, -3J OlS^iB^i^S**©** *"?y K*KJBv»*£i fcHTttTN 

co^iis *a*iiiit**stt*<-eo4*^9 3' K»t t-cffliat*. 

[0 0 3 3] 

5 ) 3 7#Bs£ 3 ft A 7 A JPAlti^ii: 7 9 v F.t fcUfigl-* I*§ 
37*«l«?ii&7^ J^iftwiti'?-; KJlfrlfcSW-** 1 * FH£L"Cli7 4 

;w> (A**.tftflE2) oxs-cfflv»*Jt^47-f .vA&tta*FJttK«v»fcft*) , s$Hfc « 

**tft*LT(WtL-C»^>ft**^ : ?-lll*^if^ft*. *7? K»t L'C7^ ^a* 

»7 v F«OJB3Wi* ariOffl«f*a*«#1'4jt», 1. 5 5 J: tJ/hS < , #4 L 
< li 1 . 5 3 J: «) * 3 < "f* # g 4 t ^ 0 4 A* * 7 KHoJBWrSp** E? )VA 
S«-OJBWtl3]CK-#-*ii^ *oHC&J0Ojft7i»P>*r»4 Lv» a 
[0 0 3 4] 

^T-tSt^-fb'TSv^^JWvn^-y-y^BiS-Sv^ 7 4 frA&ft tlX±m£ S )\< 50 
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(11) JP 2004-29507 A 2004.1.29 

*■ ym it W t B-C'IIS u r * * * -> *-t!Ki &^<7>4g1&S * t -oBllga;:* u 
T/J>* < T <fc (fcfc it IX 1 0 x l 0 raO«») %*BM*K «fc >? < EIS&U8M:14*» 
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Sfcfc* *EOMt^5')' Kit UTffl^4i b iTH^ tit* HMO© 
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4H1B ^ it « i — ^-3&^»Kv Hffg* 1 , 37Wnai tfctiltf3Tiffg*«5 0 

tf:* 1 '5 8 ft * #tft * t * k * *k ibsw> k v * a»t £ < t i p-f-tsr 
38 ® <v m <r> n m * ^ »*w> * + fl-fiit * c fc ifiv £ 4 fgftK 1 4 c: i 3 w§g 4' 4 20 

°[0 0 3 7] 
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PQM^2 5 0^mO®|&76U — V- Tl^f o ? * XjfcSt&ttSU VCSEL-A 

M-0 104) «\ 3 7S#5 O/emO'vm- KS£^*#»R->- h OSSs® K IjX <? 

3THU*tt4k-*-36^#^ bfigs&M 5 p m«ft*"Ctt£*:H4fc<e> 
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^TS/'TttU: SYL6ARD 1 8 4) **L&*. 1 2 0 3 0 fl-waDRLTlHtS 

[0041] » 

C^Hilis RB* l)-H >):fc*<»*Rl? 1 8 8 «m07* ^ASW (7- h>7-f ;i<A x 
B*-fr«^A (ft) ft. B*f*l. 5 1 0) »Stf>-JBU**.Mti 
flift^ l 3 0 0 m P a • s O^fl.iBUK'ftftWflg ( J S RttR : P J 3 0 0 1 ) £ 
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Sftt&fiHtttH (J S Rttft : p J 3 o o l ) l£ 0 z<o^b r- h>7<< 

5 0mW/cm» V**»a^±tt*6 5£HJS#LT«ft$*, *a*ML£» 
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$1.5 10O»»« (J SR (ft) ft) **oT«»|-&fc*, 7Hr->7'>l'**y*«K 30 
*>- t-£ftf«L£o COafl-^fcaWKSfroafctf* 0. 3 3 dB/cmT&ofco 

iFie<^«J: ? U I. Tflsft Lit: f (5 OmmX 3 0 0mm) w^TSBfflu 

v lX4l**l'-f-7W (I±*D?^^ft:VCSEL-AM-0 104) 
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B / c m"C&o£o 

*cfc, «R«>J:7t-tTf¥»Lfc36«*»i'-f (5 0mmX 3 0 0mm) O^rSSfflU so 



http://ww4.ipdl.inpit.go.jp/tjcontenttms.ipdl?N0000=21&N0400=image/gif&N0401=/NS... 9/4/2008 



Page 1 of 1 



(14) JP 2004-29507 A 2004.1.29 

„ 1 X4®|Sftl"- f-7H (f±fD-^^U:VCSEL-AM-0 104) 
[0 0 4 8] 

»HL-C3ta«K»*>- h (5 Ommx 3 0 Omm) *ft»U^o #S*»OJI 
*MU 0. 3 5 dB/cm-Ci-sc, 

»SoJ:?ULTf¥RtA*l»«»->- h (5 0mmx.3 0 Omm) <037sS®U » 
v 1X4I^I--H--7W (tr±-en ? ^^»: VCSBL-AM-0 1 0 4) 

[0 0 4 9] 

- f- £ s #-o* cosg® S "t fctz&, m?£fc<?> v- £ Uf-f- < 
4*. *»W«?*$S : f«>»ii*8!tiU fc*TI|i|Mfc?ft.fll;aa h?***fcKJ: «5 bj« 

mi] *»w^*^*^^>-w*^+«ijfeia'c*%o 

[S3] *»WH*»t***8fett->- hOttOft8.Igt^t«l*BT*4. 
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